In large laboratories that use "high-throughput" equipment, it is now possible to use artificial intelligence techniques to aid decision making and validation of data. This paper describes an artificial intelligence project, VALAB, that has been carried out in our laboratory. VALAB, an expert system that permits real-time validation of data, is designed to be equivalent to validation by the laboratory director. The decision produced by the expert system is based on several factors, including correlation between repeated laboratory results, physiological association between different variables, the hospital department from which the test was ordered, and the patient's age and sex. In 200 abnormal chemistry profiles randomly selected, VALAB's ability to detect abnormal cases (i.e., sensitivity = 0.75) was exceeded by only one of seven laboratory experts. However, all seven experts outperformed VALAB'S measured specificity of 0.63. The VALABsystem incorporates >4000 rules. Operational since November 1988, it has validated >50 000 medical patients' reports in real time. 
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The need for high degrees of quality control in labo The system was conceived and developed in a large hospital laboratory that processes more than 1000 patients' specimens per day. The system is designed to validate 
Results
Use of the preceding re8ult. The delta check was used to obtain decision limits. We used a parameter called the stability coefficient (SC), defined as follows: SC = current value/preceding value For each analyte, the SC showed a gaussian distribution when results were expressed on a logarithmic scale. The system has automatically validated >50000 reports. At this time, the VALAB system can process about 70% of the total work load of the laboratory; it validates >50% of the reports.
VALAB provides an expertise for the routine work that runs silently in the background of the laboratory organization. The system requires only -50 ma to validate a report and eliminates most of the human-computer interface that is normally required for routine validation of data.
Discussion
To date, there have been few evaluations of operational expert systems in the clinical laboratory. In the In the run-time version of this program, the rules are inaccessible.
The production rules were written by a medical doctor (E.R.) skilled in information science, who used the knowledge and the experience of our medical staff as well as the literature (15 The VALAB expert system has had a major impact on the laboratory. It has led to improved test turnaround times (16) and has provided relief to the evaluators in charge of daily validation of data. This tedious, iterative, and important work was reduced by about 75%, with an increase in the confidence of laboratory results. In addition, VALAB has helped focus the attention of laboratory supervisors on the reports that the expert system rejects. These are the reports most likely to be erroneous.
We have designed a prototype expert system that helps hasten the delivery of biochemical laboratory data and relieves the team in charge of validating laboratory reports. This system, VALAB, is now evolving in many directions.
For example, we are developing knowledge bases for handling other disciplines (e.g., blood cell counting and leukocyte differential, blood proteins). In addition, we are improving quality control of the system by providing printouts of reports that can be checked manually against the automated decision made by the expert system. Finally, the program is being distributed commercially in the following three formats: (a) as a dedicated work station or stand-alone expert system connected to a mainframe computer in the laboratory; (b) as a system that is fl.illy integrated within the software of the laboratory information system (creating a system for validation that is invisible to the user); and (c) as a decentralized application in which VALAB is used at the bench. In this last case, the expert system can be used to monitor large equipment and to process all quality-control data.
